^g^jfi^s 09/647026 
ACOUSTIC HCR4 30 ^/PTO 2 6 SEP 2000 



T'his invenzicr. relates to an acousric horn which, ancngs" 
-nir.gs, may be used as a musical insrrumer.c . Such a 
5 scruccure can ce fcrrried frorri a snee" of fc-lciable ma-erial. 
The invention alsD relates to a blank of fcldable sneez 
T.aterial for forrr.inc nhe napered structure. 

BEST AVAILABLE COPY 

Ir, the iisld cf acoustics, horns are csr.erally classified 
10 according to their geometrical shape. Figure 1 shows, for 
e>:arr:ci2, a pyra.-iiai hcrr. vith an open rectar.gular base, and a 
tubular vail ccrr.prisir.g four planar trape:Didal shaped panels. 



The ace:-: z-z the py 



f the z -ra-id is truncated tc fcr.r. a throat se; 



through which azz-szLc energy .r.ay be transrr.itted cr received. 

Figure : shews a r-nital hern in whicn th= t-bu_=r vax_ zz=~3 
51 . ccntinucus panel circumscribing an actuscic cnannel vitnm. 

<4 The ce:-ecric2l strurnures shcvn m Ficures 1 and 1 are 

charscterised by their cross -sectional area increasing 
m 20 li.nearly with the distance frcr. their threat. These 
?^ structures, by vircue cf their shape, rr.ay be for7^ed fro- a 

U single sheet c: fcldable macerial. The blank fcr che 

H cvrarTiical hern is shown in Figure 4, with the four panels 

Q labelled 41, tnree fold lines labelled 42, and a tae fcr 

25 holdinc the structure together labelled 42. 

Figure 3 shows a sectoral horn in which one of the sets cf two 
opposing panels are planar and parallel, and the other set of 
opposing panels are flared. This particular structure is 
30 characterised by che cross-sectienal area increasinc nen- 
linearly with the distance fror. the throat. This non- 
linearitv of the cross-sectional area . i.-r>proves the efficiency 
of the horn structure in channelling acoustic energy z.o or 
frorr= the throat. However, whereas the shape cf the structures 
35 of Fiaures 1 and 2 enable them to be forrried fronr: a sheet of 
fcldable material, the georr.etr ical structure cf Figure 2 rr.ust 
be formed by fastening together the separate panels. 
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French Patents r? -A- 6 B"? 3 6 ^published Nov. 21, 199S), 
31952G ar.d US 135356-; cl:.3clcse -onical ncrns as iliustraced m 
Tie. 2 cf "he eraser.- apclicaiion. 

trumpe- With p = r.el . struccure but nc arcuate strucuure. *JK 
Patent G=-A-519:~'7 discloses a container structiure with non 
plar.ar elements bur ncc a.-, acoustic s-ruczure or arcuate 
fsarures. Frer.cr Parenc F9.-.-.-lC553cl discloses a carron wi-h 
arced ca-els c^r r.-- an arou3 z:uc - hcrr. . US = = - = V 4 1 •££ r r 



disclcses a carr:r. .•.■:.-p. a ar-ua_e = 
ar.d w-ere is n: cis = l-sur= of a-ou3-ir crrper-iss . 

Accor = -r.g to a firs, aspect -he creser.- inv-r.-^or. there 15 

pro-7i-ei ar. ar:us-^= r.crr. ccr.prisi" a tacarac strurcure 
havmr a base =r.: ar.d an ape:-: and, "he capereo s-ruczure ceinr 
fcrnvec from a sneez of folcacie rr.aier:.al, ano cor.:pr:.3inc a 
wall -.e.To^er having a plurality cf fold lines aefininc oha 
edges of a plurality of juxtaposed panels, characterised in 
rhac at least t-;t cf the fold lines are arcuate "o for- a non- 
planar panel cr.ni by said arcuate fcld lines b-oth base, eno 
and ape:-: end bein; cpen. 

A structure ^n atcordance with the present invention has an 
advantage that it by using curved fold lines instead of 
straicht fold lines as used in the pyramidal horn, a panel or 
panels of the structure may be made non-planar. The use cf 
curved interfaces between adjacent panels enhances the 
strength of the structure, in particular its ability tc 
withstand sheering and crushing forces. 

The structure has a base end and an apex end, also rererred to 
as the mouth ano the throat respectively. Both of these ends 
must be open tc provide an acoustic htm. 




10 



--^-na" channel is crcvided to enhance the 

acoustic properties. 

2 c referred eric c imer.t , az least one pair of the curved 
J l^nes converge cowards tne ape:-, end, and rr.ay contribute 
general -nvergence of -he tapered structure i.e. the 
decrease ^n the cr oss-seccional area towards the throat. 

.^eferaclv at least one paS^^J AV^,^^^^ 

converges towards the base end of che tubular- wall. In thrs 



case, the curve. 
the base end. 



f-_^ lines rr.ay converge t.- a co::.nt =t or r.-; 



ceallv, at lea., tne non-planar panel hes a ctncave external 

_^ . = = --^--o' s%-:r.T.etrv a plane substantially 

ippearan-e, --- 



per?eno:LCular t: the panel 



.-^vant.cecuslv, tne wall rr.enber may include a second non- 
olanar oanel, :cpcstce the f.rst non-planar panel, anc a.sc 
^avHnc a concave external appearance. The first and second 
:....1= xav be cifferent site and one or both may stop snort 
the base. vant ageous ly fcld l.nes n^ay be disposed .n tne 

non-planar panels, thereby allowing the tapered structure 
be folded flat. 
25 storage. 



to 



This is advantageous for transport and 



The wall 



30 
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member P.ay include two further opposing non-planar 
panels, joining the f.rst and second non-planar panels, and 
having a generally convex external appearance. 

p-e-e-red e.^cciment of the invention has first and second 
non-olanar oanels which are generally elliotically shaped. 
Alternatively, the first and second non-planar panels may oe 
^-ga-ded as ceing generally petal shaped. In a further 
embodiment, tne ' first and second ncn-planar panels may be 
regarded as be.nc generally trapezo.cal shaped with the non- 
parallel sides ceing curved. 
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The acoustic hcrr. may .advantageously have a cross-sectional 
area which varies non-linearly (generally increasing) with the 
distance from, t 



tnroa' 



An internal channel may be tor:T\ea 
channel may carry a vibrating element. 
<^orm a katco within the horn. 

BEST 



'ichin zhe hern. 
It is uhU3 oossi'ole 



Preferably the 
The c h e ri p. e 1 me. y 
f o Lc e*c 1 e raa u e r l ^ 



manner 12 



:rai.i 



ce forraec cy folding 



zormer 



GQpyt 



tne no: 



zi.d va r.r a ^ e 3U5 - > 
wall CI -he i: 
e L err.e n 1 . T n € 
fron; a -hin ce: 



ernal channel in order supper-- ■ 

vibra-ing element rr.ay, for exampl 
rer, plastics or metal sheeo and vhicr 
forced into vicraoion when a user modulates a flow o 

their own vocal cords. In a preferre- 

foidable material is laminaced and uh 
-er z'r.e orifice or notch to for 
zac can be left in the material c 



e, be fcrm.ed 



a^r in: 



the horn witr 
embcdiment tn- 
laminating ma-erial eMoends 
ohe vibraoinc elem.ent 
the orifice and removed prior to final assemiDJ-V. 



Advantageously a single line of adhesion may 
glue and/or sticky tape such that the tapered 
formed from the unfolded blank of m.aterial 
easy folding operation. Advantageously the 
is a straight line. 



be provided fcr 
structure can be 
in a relatively 
line of adhesion 



35 



According to a second aspeco of the present 

uaoered structure comprising 



i n ve n t io n , t .ne r e 
a- least first, 
wall Dortions co- 



is provioea 

second and third wall portions, wherein the 
operaoe in use, to form a channel, and wherein the second 
portion is intermediate the firs- and third portion, is 
bounded by two arcuate curves, and has an outwardly concave 
surface . 
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According to a thirc aspect of the present invention there is 
crovided a sheet of rnaterial having three pairs of fold lines 
formed therein, wherein each pair of fold lines are arcuate 
and serve to def-ne five portions, and m which the lines .n 
each cair curve so as to define three tongue shaped pcrtions, 
separated by Inzer ering -prions . BEST A VA/LABLE COPY 

The cresent invention will further be described, by way cf 
.examole, with reference to the accompanying drawings, in 
which: 



Figures 1 to 4 
art . 



are illustrative of the acous_tic devices cf -he 



5 Figure 1 is a perspective view of a pyran-ical horn; 
Figure 2 is a perspective view cf a conical horn. 
Figure 3 is a perspective view of a sectoral horn. 

20 

Ficure 4 is a clan view cf a blank for the pyrair^idal horn of 
Figure 1. 

Figures 5a, 5b, 5c and 5d are views of a first embodirr.ent of a 
25 tapered structure m accordance with the invention in various 
orientations ; 

Figure 6 is a perspective view of a second embodiment cf £ 
tapered structure in .accordance with the invention; 

30 

Figure 7 . is a plan view of a blank for the tapered structure 
of figure 6; 

Figure 8 is a plan view of a blank for the tapered structur 
35 cf Figures 5a, 5b, 5c and 5d; 
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Figures 9a and 9b are end and exploded views of the throat of 
a tapered structure constituting a third embodiment of the 



the blank for the tapered structure of 

BEST 



invent-on. 

Figure 10 shews pare o- 
F i a u r e s 9 a and 9 b; 

BEST A\/An _ 

Figure 11 illuscraces a blank for a fourth '^kS^QQPY'^ -"-^ 
^^„^^..._.^^ having a rr.odified panel shape so as to define a 
10 linear line cf adhesions- 
Figure 12 illustrates a blank of Figure 11 with a linear glue 
line in clace; 



a f if -h erpiDodiment ci rne 



Fiaure 13, illus-rates a blan< 

i^-^^^---^.P H^v^-r a linear line of adhesion along one edge of 

the : 
adhssizn 



blank, vitr. a glue line in place along the line of 



20 Figure 14 illustrates a portion of the blank for a :..ddif ied 
ve-sicr. cf the internal channel structure; and 



y Hiius-rates a variation of the erribodiment of Figure 



25 



30 
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Figure 15 illustrates a v 
13 viewed froT> the other side of the blank. 

Referring to Figures 5a, 5b, 5c and 5d there is shown a horn 
structure which is formed by folding a sheet of material. The 
material may be any foldable ir^aterial, such as paper, card, 
suitsblv thin sheet metal, or plastics. 

The horn structure has a single wall which is wrapped abound a 
channel or cavity, and joins back onto itsel'f to form a hollow 
tube-like structure. The horn has an open base end 51, known 
as the mouth, having a relatively wide cross-sectional area. 
The cross-sectional area of the channel decreases along the 
length of the horn, at least from pyramidal region 59, to an 
open truncated apex end 52, otherwise known as the throat or 
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the horn. The horn has first: and second opposed concave 
surfaces 54 and 55, respectively. Each surface 54 and 55 is 
provided with respective longitudinally extending fold lines, 
as indicated b\' the chain lines 53. Thus the surface 54 is 
divided into ccrtions 54a and 54b (see Fig. 8) . The first 
concave surface 54 extends from the throat 52 to the mouth 51 
of the horn. The second concave surface 55 only extends part 
of the way towards the mouth 51. This results in the creation 
of the cyrarr.idal region 59 where the second concave surface 
and the opposed side walls £0 and 61 come together. This 
pvramidal regicn i-parts structural stability into the hern. 

SEST AVAILABLE anpy . 

The horn car. be moved between a fiat and a -3-dimehS^e«*.eir s i.are 
at will. This dees involve seme stressing of the material of 
the horn, which "clicks" inro its final state as the horn is 
constructed fror; zr.e flzT: to the 3-dimensional form. This 
sudden chance into -he final S-dimensional scate also enhances 
the structural ricidicy of the horn and inhibits the horn from 
inadvertently returning to the flat state. Of course, the 
horn may be prcvided wi-hout the fold lines 58 if it is not to 
be folded flat . 

Referring also tc Figure S, chere is shown a blank for the 
horn structure of Figures 5a to 5d. The blank is delimited by 
an outline 71, and has four fold lines 72, 73, 74, 75 which 
divide the blank into three generally elliptical areas 76, 78, 
80, albeit being truncated .at one end, and first and second 
intermediate areas 77, 79. There is also a flap or tab 
section 81 joined by, a fold line to the first intermediate 
area 77. After fciding the blank along the fold lines, the 
blank is then wrapped around onto itself such that the outer 
elliptical areas 7 5 and 80 coincide or overlap, and the flap 
section 81 overlaps with the area 79. With the blank folded 
and wrapped the horn structure of Figures 5a to 5d is formed, 
5 and may remain in that form by cluing or fastening both the 
overlapping elliptical areas 76 and 80, and the overlapping 
flat 81 and area "9 to one another in a known manner. The 
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elliptical area 73, and the co^gident ellipcical areas "76 and . 
80 form two oppcsing concave panlS^o^t^e^-gn . These panels 
are joined by two opposing convex panlfPC^gi^j by the 
in-ermediate areas 77, 79. The curved nature of .he fold 

5 lines, which convergence towards the base end, combined with 
the arc or secnor like symmetrical shape of the overall blank 
produce a hern structure which is flared i.e. the cross, 
sectional area of the horn increases non-linearly with the 
distance from the throat. This improves the acoustic 

. 0 performance of the horn. 

The first generally elliptical area may be^provided as only a 
half elliptical area by removing a portion 76' therefrom, thus 
causing the ecce of the blank to be delimited by line 71' in 
15 that portion of the blank. 

Figure 6 shows an alternative embodiment of the horn structure 
in accordance with the invention, in which the base end is 
symmetric. The blank for this horn structure is shown in 
20 Figure 7, with like references referring to like features. 
This blank does not include the flap or tab 81 of the Figure 8 
erabodin?.ent: . 

It is possible to form a musical instrument, such as a katoo, 
25 integrally with the horn. As shown in Figures 9a and 9b, an 
internal channel 100 can. extend forwardly within the throat 
section of the horn. Figures 9a and 9b show the horn in a 
state intermediate its flat and fully constructed forms 
order that the separation between the various elements can be 
30 more clearly shown. The channel comprises first and second 
walls 102 and 104 which are hingedly attached together .along a 
longitudinally ex.tending line 106. The walls 102 and 104 do 
not include fold lines therein. In its fully constructed 
state, the to? of the channel 100 is defined by a further wall 
35 108 which is composed of two wall portions lOSa and I08b 
separated by a fold line. In the fully constructed state the 
walls lOSa and 103b fellow the same path, at least partially, 
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as the panel 54 cf -p.e completed horn. The wall portions lOSa 
and 108b extend immediately from the fold, line 58. At the 
apex nhe walls 102 and '^104 are separated from the first and 
second ' intermediate regions 77 and 79 by first and second 
5 triangular porcicns 112 and 114 which serve ::o form end walls 
which, in use, close the throar cf the horn and ensure that 
air flow into the interior of the horn has to occur via the 
channel 103. One of the walls 102 and 104 cf tne 
^^^^^P^-T_ channel carries a flap 116 which, in use, is adhered 
10 ^o the ether one of the walls 1C2 and 104 thereby ensuring 
that the channel is formed. Additionally, one cf the walls of 
the channel has an aperture or orifice formed therein for 
supporting a vibrating element 113 ^hich forms the 
acoustically active part cf the kazoo. The horn may be 
C3 15 laminated to protect it and the laminating material, fcr 
% example a plastics film, may extend over the aperture in the 

i wall of the channel so as to form the vibrating element. In 

^ this Figure and the following Figures 7-14 the blank is viewed 

ry from the side bearing the plastic laminate. 

T 20 

^ 'T^v^e arcuate crease lines 72, 73, 74, 75 impart a tension and 

if rigidity to the walls of the horn which decreases the 

S absorption of' vibrations by the walls and enhances the 

P apclication cf the tapered structure as a noise maker or - 

25 musical instrument. 

In a further modification, panels 130 and 131 are provided to 
define part of the path of a glue line 150 which runs 
diagonally across the, blank, as shown in Figure 12. The 
30 panels 108a and 10£b are also modified so as to form foldable 
portions 132 and 134, respectively, which lie on the path of 
the glue line . 

In use, the end portion 140 is folded under the remainder of 
the horn, and the portions 132 and 134 are also folded back, 
thereby providing mieans for adhering the end portion 140 -in 
Dosition. The flap. 13E is adhered to the corresponding 
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portion 138a of "he glue line. Similarly flap 136 is adhered 
to portion 136a, flap 130 to portion 130a, and flap 131 to 
portion 131a. 

Thus the completed sr:ructure can be easily assembled, 
especially so when the glue line can be provided by double 
sided adhesive tape. The tape may be cut away in those 
portions where it is not overlying the blank. 

Another embodiment having an adhesive line is shown in Figure 
13 in which the channel section 100 is shorter than in the 
embodiment of Figures 10 to 12, and the adhesive line 150a is 
along one edge of the blank eliminating flap 138 rather than 
crossing the channel section as in Figure 12, This has 
advantages in the manufacture of the blank and the assembly of 
the tapered structure. 

In Fiaure 14 there is shown a variation of the internal 
channel structure of Figure n . The glue line 150b runs 
across the corner of flap 1C2 to create a glue area 
corresponding to a fcldable corner 151 on flap 104a 
eliminating flap 136 from the embodiment - of Figures 13 and 14. 
This simplifies construction. 

Small holes 144 as shown m Figure 11 may also be provided 
through which a cord or similar may be threaded (either before 
or after construction of the horn) to create a carrying loop, 
which may be a neck cord. 

In Ficure 15 the blank is viewed from, the uniaminated side. 
As will be seen this results in a folded structure in. whicr 
the flap 104b carries a flap 116a the edge of which is visible 
after assembly . 

It is thus possible to form a structurally complex shape 
comprising a kazoo and an acoustic horn from a single sheet o 
material, with the e-^clusion of the vibrating element, an 
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by glue, zo be 
fiat for easy 

ZZ will be evident, in view of the foregoing that various 
rr.odif ications rr.ay be made within the scope of the present 
invention. For example, there may be mere than two, e.g. 3 or 
, concave eliictical panels distributed around the tubular 
wall member. 



only requiring zhfee fastenings, for example 
made. Furthermore, the instrument can fold 



transport . 
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